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[57] ABSTRACT 

A variable -speed, multiple- drive, power tool (10) is driven 
by first motor (18) having a first longitudinal axis (32) and 
second motor (20) having a second longitudinal axis (100). 
Second motor (20) drives ring gear (52) of first planetary 
gear set (48) while first motor (18) drives pinion (36). First 
end (40) of pinion (36) serves as sun gear (46) for first 
planetary gear set (48). First planetary gear set (48) drives 
intermediate spindle (76). Intermediate spindle (76) in turn 
drives second planetary gear set (82). Second planetary gear 
set (82) drives output spindle (22) through gear element 
(90). 

18 Claims, 2 Drawing Sheets 
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VARIABLE-SPEED, MULTIPLE-DRIVE motors in which the output of one motor serves as the sua 

POWER TOOL g ear °f a planetary gear set. The other motor may drive the 

ring gear of the planetary gear set. Both motors may operate 

TECHNICAL FIELD OF THE INVENTION concurrently and the motor directly driving the ring gear 

. , . , ,/?tir 5 primarily serves to produce a high speed/low torque condi- 

This invention relates m general to the field of power ^ at ^ t sfaa£t Qr ^ 

tools, and more particularly to a variable -speed, multiple - 

drive oower tool accordance with yet another aspect of the invention, a 

motor drives the ring gear of a planetary gear set through a 

BACKGROUND OF THE INVENTION geared coupling. The gear ratio of this geared coupling may 

10 be varied or adjusted to produce the desired output speed and 

Power tools such as nut runners, drills, grinders, sanders torque of the output shaft or spindle, 

or similar type tools frequently provide a rotating shaft at a Technical advantages of the present invention include 

given speed and torque Depending on the function being allowing the ^ of muUipk motors in kce of 0Qe . 

performed, il : is often advantageous to provide a rotating motor ^ allowing the use of ^ oil . free motors 

shaft at vanable speeds and vanable torques. The speed and 15 technical advantage includes the ability to use 

torque of a rotahng shaft may be altered through the use of multi le motors positioned so ^ re i ative i y long ^afc for 

gears and motors. For example, when using a power tool to transmitting ro ,ational motion are not needed; this may 

rotate a fastener, it * often desirable to rotate the fastener at ^ fof decreased materia i ^ ^ an overall wei ht 

a high rate of speed throughout the fastening process unti reduction of ^ power tooL Additionally, the axial length of 

the fastener is almost tightened or meeting with additional 20 mepowertooI 

can be shorter thus providing a more versatile 

resistance During final tightening or increased resistance it tool (hat be ^ ^ smaller areag Stm anothcr tcchmcal 

is often advantageous to apply a low speed rotation with a advantage include the use of differcnt t of mot 

higher torque. The speed and torque of the output shaft of a iadasSiag rotary vane mo tors, to perform specific functions 

power tool may be altered by engaging and disengaging ^ ^ powcf {Qol thus providing enhanced performance. Yet 

various gears. 25 mo fa tr technical advantage may include the flexibility to 

Disadvantages of known power tools providing a rotating position the motors so that a power tool incorporating the 

shaft may include the use of motors that are restricted to air present invention may be packaged in a pistol-grip housing, 

or pneumatic motors only. Some types of power tools may Finally, additional technical advantages of the present inven- 

only provide output torques at discrete or pre-defined output tion may include increased responsiveness to applied 

torque levels. Other disadvantages include the use of motors 30 torques because distinct or discrete changes are not made 

requiring extensive maintenance and lubrication. Still other between high speed/low torque output conditions to low 

disadvantages may include inadvertent shifting from high speed/high torque output conditions, but instead, gear ratios 

speed/low torque output to a low speed/high torque output are varied to provide a smooth or gentle transition from one 

rotation before such a shift is desired. Additionally, some output condition to another, 

devices may require the use of relatively long, torque 35 

transmitting shafts for transmitting rotational motion BRIEF DESCRIPTION OF THE DRAWINGS 
through a relatively long, hollow shaft which may create 

numerous disadvantages. A disadvantage of such arrange- For a more com P lete understanding of the present 

ments is that more material may be required thus adding invention, and the advantages thereof, reference is now 

increased weight and cost to the power tool. Finally, some 40 made to the following descriptions taken in conjunction with 

devices do not allow for the adjustment of gear ratios to the accompanying drawings, in which: 

pre -select or adjust the desired output speed and torque of FIG. 1 is a cross-sectional view, with portions broken 

the output shaft. away, of a variable-speed, multiple-drive power tool accord- 
ing to one aspect of the present invention; and 

SUMMARY OF THE INVENTION 45 FIG. 2 is a cross-sectional view of the variable-speed, 

In accordance with the present invention, the disadvan- multiple-drive power tool of FIG. 1 taken along line 2—2 in 
tages and problems associated with the previous techniques 

and devices used for supplying an output shaft or spindle OFSPRTPTION OF THF 

with a variable speed and torque have been substantially 5Q ^ 
reduced or eliminated by the present invention. One aspect 



of the present invention provides a compact, variable-speed, The present invention and its advantages are best under- 
multiple-drive power tool that provides a high speed/low stood by referring to FIGS. 1-2 of the drawings, like 
torque output that may be continuously changed or varied numerals being used for like and corresponding parts of the 
until a low speed/high torque output condition is obtained in 55 various drawings. For illustrative purposes, the description 
response to a resistive torque applied to the output shaft or 0 f the invention is presented in the context a power tool for 
spindle. the complying fasteners, but it should be understood that the 
In accordance with another aspect of the invention, a invention described herein is applicable to other power tools 
variable -speed, multiple -drive power tool is provided that as well. The invention may be incorporated within any 
may include two motors for driving the power tool. The so number of power tools such as the power tools described in 
motors are positioned such that the longitudinal axis of each U.S. Pat. No. 4,462,282, entitled "Power Tool With Torque 
motor's output shaft or spindle is displaced from one Reaction Bar" which is incorporated herein by reference for 
another. The motors initially rotate simultaneously and drive all purposes. 

a planetary gear set which may directly or indirectly drive Referring now to FIG. 1 of a variable-speed, multiple- 

the output shaft or spindle. 65 dr i ve power too i io nas a housing 12 with a cavity 13 and 

In accordance with another aspect of the invention, a a handle 14 for gripping the tool. Trigger or throttle 16 

variable -speed, multiple -drive power tool may include two controls the activation of variable -speed, multiple -drive 
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power tool 10 and is located on handle 14 for ease of use. 
The cavity 13 of housing 12 contains first motor 18 and 
second motor 20 for driving a system of gears to ultimately 
rotate output spindle 22. Output spindle 22 includes tool 
attachment mechanism 24 for attaching an external tool such 5 
as a socket that may be rotated by output spindle 22 to 
perform some useful function such as securing a mechanical 
fastener. Various types of motors, including turbine motors 
and rotary vane motors, may be satisfactorily used as first 
motor 18 and second motor 20 depending upon the intended 10 
application for power tool 10. 

The embodiment of the invention shown in FIG. 1 uses 
both first motor 18 and second motor 20 to drive variable - 
speed, multiple-drive power tool 10. First motor 18 and 
second motor 20 operate concurrently to drive variable- 15 
speed, multiple -drive power tool 10 during a portion of its 
operation. For some applications, second motor 20 may be 
a rotary vane motor. 

First motor 18 has a first output drive shaft 26 with first 
gear 28 coupled to first end 30 of first output drive shaft 26. 20 
First output drive shaft 26 of first motor 18 has a first 
longitudinal axis 32, which may be located by the centroidal 
method over by using symmetry. For the embodiment 
shown, first motor 18 rotates first output drive shaft 26 in a 
counterclockwise direction (hereinafter, clockwise and 25 
counterclockwise are defined for the orientation of looking 
in the direction defined by the arrows of line 2 — 2 in FTG. 
1). The counterclockwise rotation of first output drive shaft 
26 accordingly rotates first gear 28 also in the counterclock- 
wise direction. First gear 28 couples to second gear 34 such 30 
that the counterclockwise rotation of first gear 28 rotates 
second gear 34 in a clockwise direction. 

Second gear 34 directly couples to pinion 36. Pinion 36 
has second end 38 and first end 40. Second gear 34 couples 35 
to pinion 36 at second end 38. Pinion 36 rotates within 
power tool 10 while being supported by first end plate 42 
and bearing 44. Bearing 44 allows pinion 36 to rotate within 
housing 12. First end 40 of pinion 36 couples to sun gear 46 
and thus the clockwise rotation of pinion 36 rotates sun gear ^ 
46 in a clockwise direction. 

As shown in FIGS. 1 and 2, a planetary gear set 48 of the 
type known in the art may be utilized with the present 
invention. First planetary gear set 48 contains sun gear 46, 
idler gears, with first idler gear 50 shown in FIG. 1, ring gear 45 
52, and one-way clutch 60. The clockwise rotation of sun 
gear 46 by pinion 36 rotatably engages idler gears with first 
idler gear 50 shown engaged with sun gear 46 in FIG. 1. The 
idler gears rotatably engage ring gear 52. One-way clutch 
60, including a one-way clutch bearing 62, allows ring gear 50 
52 to rotate in a clockwise direction and prevents ring gear 
52 from rotating in a counterclockwise direction. First 
needle bearing 64 of first idler gear 50 allows first idler gear 
50 to rotate around first idler gear pin 70 in a counterclock- 
wise direction. The idler gear pins, with first idler gear pin 55 
70 shown in FIG. 1, move in a circular path concentric with 
ring gear 52. 

The idler gears of planetary gear set 48 couple to inter- 
mediate spindle 76 so that intermediate spindle 76 is rotated 
in a clockwise direction within housing 12. Second end 78 60 
of intermediate spindle 76 serves as sun gear 80 of second 
planetary gear set 82. Second planetary gear set 82 operates 
similarly to first planetary gear set 48. Sun gear 80 of second 
planetary gear set 82 couples to idler gears, with idler gear 
84 shown in FIG. 1. The clockwise rotation of sun gear 80 65 
of second planetary gear set 82 rotatably engages the idler 
gears with idler gear 84 shown engaged with sun gear 80 in 
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FIG. 1. Idler gear 84 also is driveably engaged with ring gear 
88 of second planetary gear set 82 such that idler gear 84, 
having idler gear pin 86, may move in a circular path 
concentric with ring gear 88. 

Idler gear 84 may simultaneously rotate around idler gear 
pin 86 in a counterclockwise direction. The idler gear pins 
of second planetary gear set 82, with idler gear pin 86 shown 
in FIG. 1, engage gear element 90 to directly drive output 
spindle 22 in a clockwise direction at the desired speed and 
torque. Output spindle 22 engages gear element 90 at first 
end 92 of output spindle 22. Output spindle 22 rotates within 
housing 12 to provide the desired output speed and torque. 
Additional gears may be included with the present invention 
to achieve a desired gear ratio. 

Second motor 20 provides a second output drive shaft 94 
and rotates second output drive shaft 94 in a clockwise 
direction. Second output drive shaft 94 of second motor 20 
has a second longitudinal axis 100, which may be located by 
the centroidal method by using symmetry. Third gear 98 of 
first end 96 of second output drive shaft 94 driveably 
engages ring gear 52 of first planetary gear set 48. The 
clockwise rotation of second output drive shaft 94 drives 
ring gear 52 in a clockwise direction. The gear ratio between 
third gear 98 and ring gear 52 may be varied to ultimately 
provide different output operating characteristics. Second 
output drive shaft 94 passes through first end plate 42 as 
shown in FIG. 1. 

Ring gear 52 remain rotatably engaged to the idler gears, 
with first idler gear 50 shown in FIG. 1. FIG. 2, discussed 
more below, details the engagement between ring gear 52 
and first idler gear 50, second idler gear 54 and third idler 
gear 56. Third gear 98 drives ring gear 52 in a clockwise 
direction. Ring gear 52, engaged with idler gears, with first 
idler gear 50 shown in FIG. 1, correspondingly assists in 
driving the idler gear pins in a circular path concentric with 
ring gear 52. As discussed above, the idler gears of planetary 
gear set 48 coupled to intermediate spindle 76 which ulti- 
mately provides rotational motion to output spindle 22 at a 
desired output speed and torque. 

FIG. 2 illustrates first planetary gear set 48 having one- 
way clutch 60 and ring gear 52. One-way clutch 60 having 
one-way clutch bearing 62 allows ring gear 52 to rotate only 
in the clockwise direction. Third gear 98 driveably engages 
ring gear 52 and may rotate ring gear 52 in a clockwise 
direction. Sun gear 46, which rotates in a clockwise 
direction, driveably engages first idler gear 50, second idler 
gear 54, and third idler gear 56. First idler 50, second idler 
gear 54, and third idler gear 56 also engage ring gear 52. 

For some applications, one-way clutch 60 could be pro- 
vided as part of second output drive shaft 94, located 
between second motor 20 and ring gear 52. This configu- 
ration (not shown) would allow the use of a smaller one-way 
clutch as compared to clutch 60 shown in FIG. 2. The overall 
size of he resulting power tool may also be reduced. 

The idler gears shown in FIG. 2 each have needle 
bearings, e.g., bearing 64, which allow each idler gear to 
rotate around an idler gear pin. Specifically, first idler gear 
50 may rotate around first idler gear pin 70 through first 
needle bearing 64. Second idler gear 54 may rotate around 
second idler gear pin 72 through second needle bearing 66, 
and third idler gear 56 may rotate around third idler gear pin 
74 through third needle bearing 68. 

In operation, sun gear 46, driven by first motor 18, rotates 
in a clockwise direction while driveably engaged to first 
idler gear 50, second idler gear 54, and third idler gear 56. 
Idler gears 50, 54, and 56 rotate in a counterclockwise 
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direction relative to their respective idler gear pins. Idler 
gears 50, 54, and 56 may not drive ring gear 52 in a 
counterclockwise direction because one-way clutch 60 pre- 
vents such rotation. Third gear 98 rotates in a clockwise 
direction and correspondingly rotates ring gear 52 in a 5 
clockwise direction. Idler gear pins 70, 72 and 74 move in 
a clockwise direction, concentric with ring gear 52. This 
movement of idler gear pins 70, 72 and 74 provide clock- 
wise rotation to intermediate spindle 76 which ultimately 
provides rotational motion that drives output spindle 22 at 
the desired output speed and torque. 

In its environment, power tool 10 may be used to provide 
output rotational motion at a variable speed and torque. For 
example, power tool 10 may be used as a nut runner for 
applying fasteners by initially rotating the fasteners at a 
relatively high speed/low torque until the torque increases 15 
sufficiently. As the fastener meets resistance, the torque 
requirements increase. Accordingly, power tool 10 provides 
the needed output torque by providing a relative low speed/ 
high torque rotation so that proper tightening may be 
achieved. This may be accomplished by the embodiment of 20 
the variable -speed, multiple -drive, power tool 10 shown in 
FIG. 1. 

First motor 18 and second motor 20 operate concurrently 
to initially drive output spindle 22 at a relative high speed/ ^ 
low torque — to run the fastener down. As more resistance to 
the rotation of output spindle 22 is experienced, more torque 
may be required to rotate the fastener or perform some other 
function. The resistance on output spindle 22 forces second 
motor 20 to slow. As second motor 20 slows, a proportional 3Q 
increase in gear reduction results thereby increasing the 
torque at the output spindle. As second motor 20 continues 
to decrease in speed, the overall gear reduction continues to 
increase until second motor 20 stalls. First motor 18 con- 
tinues to operate. First motor 18 delivers the final output 
torque through the maximum gear ratio before stalling. 

First motor 18 and second motor 20 may be air driven 
motors, rotary vane motors, hydraulic motors, electric 
motors or any other similar type motors. First motor 18 may 
be a low speed rotary vane motor and second motor 20 may ^ 
be an air turbine motor providing high speed/low torque 
output. 

The embodiment of the present invention shown in FIGS. 
1 and 2 includes first planetary gear set 48 and second 
planetary gear set 82. These planetary gear sets include idler 45 
gears. First planetary gear set 48 is illustrated in FIG. 2 as 
having three idler gears. The number of idler gears should 
not be limited to only three idler gears and may contain any 
other number of idler gears. The gear system may also be 
used. 50 

An aspect of the present invention includes the use of 
multiple motors instead of using one large motor. As dem- 
onstrated in the one embodiment of the present invention 
shown in FIGS. 1 and 2, first motor 18 and second motor 20 
may be small enough to be operated as oil-free motors. This 55 
may increase reliability and decreased maintenance. 

Another aspect of the present invention includes the 
ability to use multiple-motors positioned on different longi- 
tudinal axis. This may decrease packaging size and decrease 
material costs. For example, housing 12 may be formed to so 
generally define a pistol-grip shaped housing which allows 
for one-handed operation. This may also provide for a more 
compact power tool having a shorter axial length which 
provides the advantage of greater versatility while working 
in smaller areas. 65 

The present invention uses multiple motors for specific 
functions. This allows for the use of different types of motors 
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specifically designed to serve particular functions. For 
example, first motor 18 ultimately provides low speed/high 
torque output. A low speed rotary vane motor may be used 
to serve this function with the advantage of greatly reduced 
centrifugal forces and pressure-velocity values of the vanes 
against the cylinder wall. The use of multiple motors also 
provides the technical advantage of increased responsive- 
ness to applied torques because distinct or incremental 
changes are not made between high speed/low torque output 
conditions to low speed/high torque output conditions. 
Instead, gear ratios are varied to provide a smooth or general 
transition from one output condition to another. 

The present invention also provides the flexibility to 
adjust the gear ratio between the ring gear and the gear 
driving the ring gear. For example, in the embodiment of the 
present invention illustrated in FIG. 1, second motor 20 
contains third gear 98 coupled to first end 96 of second 
output drive shaft 94. Third gear 98 directly drives ring gear 
52. The gear ratio between third gear 98 and ring gear 52 
may be varied by varying the size of third gear 98 or its gear 
arrangement. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, substitutions and alterations can be made therein 
without departing from the spirit and scope of the invention 
as defined by the appended claims. 

What is claimed is: 

1. A variable-speed, multiple -drive power tool, for pro- 
viding output rotation at a desired speed and torque such that 
the output may vary over a range from a relative high 
speed/low torque output condition to a relative low speed/ 
high torque output condition, the power tool comprising: 

a housing having a cavity formed therein; 

a first motor secured within the cavity of the housing; 

a first output drive shaft coupled to the first motor and the 
first output drive shaft defining a first longitudinal axis 
and having a first end; 

a second motor secured within the cavity of the housing; 

a second output drive shaft coupled to the second motor 
and the second output drive shaft defining a second 
longitudinal axis and having a first end, the first lon- 
gitudinal axis of the first output drive shaft and the 
second longitudinal axis of the second output drive 
shaft being displaced from one another; 

a planetary gear set having a plurality of idler gears, a sun 
gear coupled to the first end of the first output drive 
shaft and rotatably coupled with the plurality of idler 
gears, and a ring gear rotatably coupled with the 
plurality of idler gears; 

a second gear coupled to the first end of the second output 
drive shaft for rotatably driving the ring gear of the 
planetary gear set; 

an output spindle having a longitudinal axis, the output 
spindle coupled to the plurality of idler gears for 
providing a rotational output; and 

wherein the first longitudinal axis and second longitudinal 
axis are displaced from the longitudinal axis of the 
output spindle. 

2. The variable-speed, multiple -mo tor power tool of claim 
1, wherein the housing is formed to generally define a 
pistol-grip shaped housing. 

3. The variable-speed, multiple-motor power tool of claim 
1, wherein the planetary gear set further comprises a one- 
way clutch that allows the ring gear to rotate in one 
direction. 
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4. The variable-speed, multiple -motor power tool of claim 
3, wherein each idler gear of the plurality of idler gears of 
the planetary gear set has an idler gear pin and a needle 
bearing so that the idler gear may rotate around the idler gear 
pin through the needle bearing. 5 

5. The variable-speed, multiple-motor power tool of claim 
1, further comprising: 

an intermediate spindle coupled to and driven by the 

planetary gear set; and 
a second planetary gear set coupled to and driven by the 10 

intermediate spindle, and wherein the second planetary 

gear set drives the output spindle to provide a further 

gear reduction. 

6. A variable-speed, multiple-drive power tool for pro- 
viding output rotation at a desired speed and torque such that 
the output may vary over a range from a relative high 1 
speed/low torque output condition to a relative low speed/ 
high torque output condition, the power tool comprising: 

a housing having a cavity formed therein; 

a first motor secured within the cavity of the housing; 

a first output drive shaft coupled to the first motor, the first 

output drive shaft having a first longitudinal axis and 

having a first end; 
a second motor secured within the cavity of the housing; 
a second output drive shaft coupled to the second motor, 

the second output drive shaft having a second longitu- 25 

dinal axis and having a first end; 
a planetary gear set having a plurality of idler gears, a sun 

gear coupled to the first end of the first output drive 

shaft and rotatably coupled with the plurality of idler 

gears, and a ring gear rotatably coupled with the 30 

plurality of idler gears; 
a second gear coupled to the first end of the second output 

drive shaft for rotatably driving the ring gear of the 

planetary gear set, the sun gear and second gear oper- ^ 

able to rotate the planetary gear set; 
an output spindle having a longitudinal axis, the output 

spindle coupled to the plurality of idler gears for 

providing a rotational output; 
wherein the first longitudinal axis is displaced from the ^ 

second longitudinal axis; and 
wherein the first longitudinal axis and second longitudinal 

axis are displaced from the longitudinal axis of the 

output spindle. 

7. The variable-speed, multiple-motor power tool of claim 45 
6, wherein the housing is formed to generally define a 
pistol-grip shaped housing. 

8. The variable-speed, multiple -motor power tool of claim 
6, wherein the planetary gear set further comprises a one- 
way clutch that allows the ring gear to rotate in one 50 
direction. 

9. The variable-speed, multiple-motor power tool of claim 
8, wherein each idler gear of the plurality of idler gears of 
the planetary gear set has an idler gear pin and a needle 
bearing so that the idler gear may rotate around the idler gear 55 
pin through the needle bearing. 

10. The variable-speed, multiple -motor power tool of 
claim 6, further comprising: 

an intermediate spindle coupled to and driven by the 
planetary gear set; and eo 

a second planetary gear set coupled to and driven by the 
intermediate spindle and wherein the second planetary 
gear set drives the output spindle to provide a further 
gear reduction. 

11. The variable -speed, multiple -mo tor power tool of 65 
claim 6, wherein the first motor is a low speed rotary vane 
motor and the second motor is an air turbine motor. 
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12. The variable -speed, multiple -motor power tool of 
claim 6, wherein the ring gear is rotatably driven by the 
second gear, the ring gear and the second gear can be varied 
to provide a specific gear ratio. 

13. A variable -speed, multiple -drive power tool, for pro- 
viding output rotation at a desired speed and torque such that 
the output may vary over a range from a relative high 
speed/low torque output condition to a relative low speed/ 
high torque output condition, the power tool comprising: 

a housing having a cavity formed therein; 

a first motor secured within the cavity of the housing; 

a first output drive shaft coupled to the first motor and the 
first output drive shaft defining a first longitudinal axis 
and having a first end; 

a second motor secured within the cavity of the housing; 

a second output drive shaft coupled to the second motor 
and the second output drive shaft defining a second 
longitudinal axis and having a first end, the first lon- 
gitudinal axis of the first output drive shaft and the 
second longitudinal axis of the second output drive 
shaft being displaced from one another; 

a first gear coupled to the first end of the first output drive 
shaft; 

a pinion having a first end and a second end; 

a second gear coupled to the second end of the pinion, the 
first gear and second gear being rotatably coupled; 

a planetary gear set having a plurality of idler gears, a sun 
gear coupled to the first end of the pinion and rotatably 
coupled with the plurality of idler gears, and a ring gear 
rotatably coupled with the plurality of idler gears; 

a third gear coupled to the first end of the second output 
drive shaft for rotatably driving the ring gear of the 
planetary gear set, the pinion and the third gear oper- 
able to rotate the planetary gear set; 

an output spindle having a longitudinal axis, the output 
spindle coupled to the plurality of idler gears for 
providing a rotational output; and 

wherein the first longitudinal axis and second longitudinal 
axis are displaced from the longitudinal axis of the 
output spindle. 

14. The variable-speed, multiple -motor power tool of 
claim 13, wherein the housing is formed to generally define 
a pistol-grip shaped housing. 

15. The variable -speed, multiple -motor power tool of 
claim 13, wherein the planetary gear set further comprises a 
one-way clutch that allows the ring gear to rotate in one 
direction. 

16. The variable-speed, multiple -motor power tool of 
claim 15, wherein each idler gear of the plurality of idler 
gears of the planetary gear set has an idler gear pin and a 
needle bearing so that the idler gear may rotate around the 
idler gear pin through the needle bearing. 

17. The variable-speed, multiple -motor power tool of 
claim 13, further comprising: 

an intermediate spindle coupled to and driven by the 

planetary gear set; and 
a second planetary gear set coupled to and driven by the 

intermediate spindle, and wherein the second planetary 

gear set drives the output spindle to provide a further 

gear reduction. 

18. The variable-speed, multiple -mo tor power tool of 
claim 13, wherein the first motor is a rotary vane motor and 
the second motor is a rotary vane motor. 

***** 
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